Denscer Wisenseasherld - German scienos sk, 272017
ISSN 2509-4327 (print) g]ltm

ISSN 2510-4780 (online) -
GING

Deutscher Wissenschatisherold
German Science Herald

Ne 2/2017

Die Zeitschrift ,Deutscher Wissenschaftsherold™ ist eine Verdffentlichung mit dem Ziel ein breites SpeRtrum der
Wissenschaft allgemeinverstindlich darzustellen. Die Redaktionsleitung versteht sich als Vermittler zwischen
Wissenschaftlern und Lesern. Durch die populirwissenschaftliche Bearbeitung wird es moglich unseren Lesern
neue wissenschaftliche Leistungen am besten und vollstindigsten zu vermitteln. Es werden Untersuchungen,

Analysen, Vorlesungen, Rurze Berichte und aktuelle Fragen der modernen Wissenschaft verdffentlicht.

Impressum Auflage: Ne 2/2017 (Juli) — 25

Deutscher Wissenschaftsherold — German Science Redaktionsschluss Juli, 2017

Herald Erscheint vierteljdhrlich

Wissenschaftliche Zeitschrift Editorial office: InterGING

Herausgeber: Sonnenbrink 20

InterGING 31789 Hameln, Germany

Sonnenbrink 20 Tel.: + 49 51519191533

31789 Hameln, Germany Fax.:+ 49 5151 919 2560

Inhaber: Marina Kisiliuk Email: info@dwherold.de

Tel.: + 49 51519191533 Deutscher Wissenschaftsherold - German Science
Fax.:+ 49 5151 919 2560 Herald is an international, German/English language,
Email: info@dwherold.de peer-reviewed, quarterly published journal.
Internet:www.dwherold.de Ne 2 2017

Chefredakeur/Editor-in-chief: Passed in press in Juli 2017

Marina Kisiliuk Druck: WIRmachenDRUCK GmbH

Korrektur: Mihlbachstr. 7

0. Champela 71522 Backnang

Gestaltung: Deutschland

N. Gavrilets

Der Abdruck, auch auszugsweise, ist nur mit ausdriicklicher Genehmigung der InterGING gestattet. Die Meinung der
Redaktion oder des Herausgebers kann mit der Meinung der Autoren nicht Gbereinstimmen. Verantwortung fir
die Inhalte libernehmen die Autoren des jeweiligen Artikels.

INDEXING: Google Scolar, WorldCat, InfoBase Index, Journal Index, Citefactor, International

Scientific Indexing, JIFACTOR, Scientific Indexing Services, International Institute of Organized

P . Research.
:Q é"é"‘- [ ) '., ... ° .
D) o-+e CiteFactor
"-,Jf\,?.{u - w“%: ® '.-.-....:... Academic Scientific Journals S Lndex‘i‘“g

IS|

e84 N
=5 INTERNATIONAL ((zzow) awmans MIIAR

OIS http://miar.ub.edu/issn/2509-4327

Scientific Indexing

© InterGING
© Deutscher Wissenschaftsherold — German Science Herald


mailto:info@dwherold.de
http://www.dwherold.de/

REDAKTIONSKOLLEGIUM / INTERNATIONAL EDITORIAL BOARD:

Jurga Bernatoniene, Dr., Prof. Edmundas Kadusevicius, MD, PharmD, PhD, Prof.
Physics Lithuania Pharmacology, Lithuania
jurgabernatoniene@yahoo.com Edmundas.Kadusevicius@Ismuni.lt

Arvaidas Galdikas, Dr. habil., professor Ivo Grabchev, Prof., PhD.

Physics Lithuania, Chemistry, Bulgaria

arvaidas.galdikas@ktu. It i.grabchev@chem.uni-sofia.bg

grabchev@mail.bg
Kristina Ramanauskiené, Ph.dr., Prof.

Pharmacy, Lithuania_ Mariyana lvanova Lyubenova, Prof., PhD.
kristinaraman@gmail.com Ecology, Bulgaria
) _ ryann@abv.bg

Khpaliuk Alexander, Dr. med. habil., Prof. ryana_l@yahoo.com

Pharmakologie, Belorus

clinicfarm@bsmu.by Tsvetanka Tsankova Marinova, MD, PhD, DMedSci,
Bioloav. Bulaaria

Arnold M. Gegechkori, Dr., full Prof. tmarinova@yahoo.com

Biology, Georgia

arngegechkori@yahoo.com Evgueni D. Ananiev, Prof PhD,
Biology. Bulgaria

Omari Mukbaniani, Prof., DSc. evgueni_ananiev@yahoo.com

Chemistry, Georgia

omar.mukbaniani@tsu.ge Plamen G. Mitov, Prof., PhD.
Biolog?/, Bulgaria

Teimuraz Lezhava, Prof. mitovplamen@gmail.com

Genetics, Georgia

teimuraz.lezhava@tsu.ge Atanas Dimov Arnaudov, Ph.D.
Physiology, Bulgaria

Shota A. Samsoniya, Prof. arny87@yahoo.co.uk

Chemistry, Georgia

shota.samsonia@tsu.ge Iliana Georgieva Velcheva, PhD,
Ecology, Bulgaria

Mdzinarashvili Tamaz, DSc., Prof. aniveléabv.bg

Biophysics, Georgia

tamaz.mdzinarashvili@tsu.ge Osman Demirhan, Prof.
Biology, Turke

Aliaksandr V.Prokharau, MD, PhD, MSc Prof. osdemir@cu.edu.tr

Oncology, Belarus

aprokharau@gmail.com Jharna Ray, M. Sc., PhD, Prof.

) Neurogenetics, India
Pﬁrochkln V., MD, PhD, MSc Prof. Indiajharnaray@gmail.com
Theraphy, Belarus
wlad_cor@mail.ru Marian Halas doc. RNDr, Ph.D.

Human geography, Czech
Golubev A.P., BD, Prof. marian.halas@upol.cz
Ecology, Belarus
algiv@rambler.ru Ayfer Pazarbasi Prof.Dr.
Biology, Turkey
Makarevich A., MD, PhD, Prof. payfer@cu.edu.tr
Theraphy, Belarus
makae@bsmu.by Tusharkanti Ghosh Prof.
Physiology, India
Kanunnincova N., BD, Prof. tusharkantighosh53@yahoo.in
Physiologﬁ, Belarus i
n.kanunnikova@grsu.by Khudaverdi Gambarov Gambarov, Prof.
Microbiology, Azerbaijan
Giedrius Vanagas, Prof. khudal949@mail.ru
Internal Medicine, Lithuania
Giedrius.Vanagas@Ismuni.lt Rovshan Ibrahimkhalil Khalilov, Prof.
Biophysics, Azerbaijan
Armuntas Baginskas, Prof. hrovshan@hotmail.com
Neurofiziologija, Lithuania
Armuntas.Baginskas@Ismuni.lt Svitlana Antonyuk, Dr.phil.
Stony Brook University, USA
Ricardas Radisauskas, MD., Ph.D., Prof. Linguistics
Cardiology, Lithuania )
Ricardas.Radisauskas@Ismuni.lt Samuel M.Johnson, Prof.Dr.phil.
) Theology, Wells, Maine, USA
Meyramov Gabit, Prof. djtjohnson@earthlink.net
Cytology and Histology, Kazakhstan
meyramow@mail.ru Satanovsky Leon MD/PhD.
. Perio-odontologie, Israel
Aisha Mohammed Abd al-salam Shahlol Saeué)oﬁﬁjo@tgon?aﬂf_’w?nae

Ph.D. in Medical Bacteriology, Libya
Ais.shahlol@sebhau.edu.ly

Lists of references are given according to the Vancuver style


mailto:tusharkantighosh53@yahoo.in

DDC-UDC: 611.216.2.013-053.13/.31

DOI:10.19221/2017221

Bambuliak A.V.,
Galagdina A.A.,
Department of Surgical and Pediatric Dentistry, Higher State Educational Establishment of Ukraine “Bukovinian State
Medical University”, Chernivtsi, Ukraine
Boychuk O.M.
M.G.Turkevych Department of Human Anatomy, Higher State Educational Establishment of Ukraine “Bukovinian State
Medical University”, Chernivtsi, Ukraine

DIAGNOSTICS OF THE FRONTAL SINUS DEVELOPMENT WITH ADJACENT STRUCTURES
IN THE PRENATAL PERIOD OF HUMAN ONTOGENESIS

Abstract. The article deals with the development of the frontal sinuses and adjacent structures in the
prenatal period and childhood of human ontogenesis. By means of a comprehensive morphometry
vertical, transverse, anterior-posterior sizes of the frontal sinuses and adjacent structures are detected;
in the prenatal period the shape of the frontal sinuses is mostly slit-like (56%) and oval (44%), in
childhood — pear-shaped (33%), oval (30%) and triangle (27%), that will promote better efficacy of

diagnostics of congenital developmental defects.

Key words: frontal sinuses, fetus, childhood, ontogenesis, anatomy.

Introduction. Diagnostics and treatment of the
frontal sinuses are known to be one of the most
complicated tasks as compared to diseases of
other paranasal sinuses. It is stipulated by
insufficient awareness of specialists with modern
anatomical-physiological and instrumental
methods of their examination and treatment [1].
Advanced methods of endoscopic intranasal
surgery require a comprehensive spatial image
concerning 3-D structure of the nasal cavity and
paranasal sinuses [2, 3]. Numerous studies deal
with anatomy of the frontal sinuses. However, the
problem of topographic anatomy of the frontal-
nasal junction and its surrounding structures
remains one of the confusing and disputable
issues concerning the structure of the paranasal
sinuses [4]. A distinctive feature of the frontal
sinuses is their absence at the moment of birth.
They develop during the following eight years, and
are completely formed only after puberty period.
Considering the fact that the frontal sinuses are
hollow structures covered with the mucous
membrane, they can be afflicted with viral or
bacterial infections. Harmful microbes penetrate
together with the inhaled air [5]. In case of a low
body resistance an inflammatory process may
occur, therefore, it is important to follow the
process of the frontal sinus development in the
prenatal period and childhood.

Objective: to investigate development of the
frontal sinuses with the adjacent structures in the
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prenatal period and childhood of human
ontogenesis.
Materials and methods. Dead fetuses,

newborns and specimens of heads or separate
complex of organs of different age human groups
were fixed in formalin solution, and after external
examination washed properly during 1-2 days
under running water. Afterwards sagittal sections
of the head and the complex of organs were
performed so that the cut was passing close to the
wall of the nasal septum. The place of the
paranasal sinus opening was described on the
anatomical specimens obtained. After that the
frontal sinuses were opened, and their anterior-
posterior, transverse and vertical sizes were
measured, peculiarities of their walls were
described.

For further microscopic examination of the
frontal sinuses the specimens were fixed in 5-7 %
formalin solution during 2-3 weeks. Afterwards
the specimens were washed under the running
water for 1-2 days depending on their sizes. Then
the specimens were decalcified by means of their
putting into 7% nitric acid solution for 1-3 days. To
prevent swelling of the connective tissue the
specimens were put into 5% sodium sulfate
solution for 24 hours. The specimens were
dehydrated by means of their processing through
the battery of alcohols with an increasing
concentration (from 30° up to absolute ethyl
alcohol). The specimens were saturated with
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paraffin. Chloroform was used as an intermediate
medium between the absolute ethyl alcohol and
paraffin. The series of histological sections 10-15
mcm thick were prepared from the paraffin
blocks. Before processing in the battery of ethyl
alcohol certain specimens were totally stained
with boric carmine, and after histological sections
were made they were additionally stained with
hematoxylin-eosin, Lion blue or by Van Gieson
method on the microscope slide which enables to
obtain more differentiated staining of different
tissues. After fixation in Canada balsam they were
examined under the light microscope. The
structures were measured with an ocular-
micrometer and micrometric ruler.

Results and discussion. The rudiments of
sinuses border on the cartilaginous capsule of the
nasal cavity lateral walls. The shape of sinuses
becomes close to oval. Their anterior-posterior
size is (0,3x0,02) mm, transverse size -—
(0,05%£0,02) mm and vertical — (0,06+£0,02) mm. At
the end of the 5™ month of development the
anterior-posterior size of the sinuses increases to
1,1-1,3 mm, transverse —to 0,15-0,18 mm, vertical
- 0,13-0,22 mm. Their shape is oval. The
ossification islets of a semi-oval shape are seen
near superior lateral borders of a pear-shaped
opening on X-ray images. Therefore, the rudiment
of the frontal sinuses is found on the 5" month of
development. It is presented by a small oval-
shaped cavity. Although radiographic clear
anatomical signs of the sinus borders are absent.

The rudiments of the frontal sinuses occur at
the 5" month of the intrauterine development
(fetuses 188,0-228,0 mm of PCL (parietal-
coccygeal length) by means of the mucous
membrane evagination of the middle nasal
passage into the adjacent tissue. The rudiments of
the frontal sinuses of 5"-month fetuses on the
frontal sections are of an alongated oval shape.
The inferior wall of the sinus is 1,0 mm higher from
that of the supraorbital border. At this stage the
gland of the mucous membrane of the sinuses
begin to form by means of epithelium ingrowth
into the adjacent mesenchyme. The mucous
membrane becomes 0,2+0,01lmm thick. The
anterior X-ray projection presents additional
ossification islets in the area of the lower portions
of the medial wall of the eye sockets. They are
located laterally and higher from the borders of
the pear-shaped opening. On the border between
the superior-lateral portion of the pear-shaped
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opening and medial wall of the eye socket there is
a lucid interval found that should be considered
the place of origin for the frontal sinus formation.

In 5-month fetuses the anterior-posterior size
of the right frontal sinus is 2,0-2,2 mm, transverse
- 0,18-0,21 mm, vertical — 0,25-0,3 mm; and the
left one: 1,8-2,0; 0,16-0,19; 0,23-0,25 mm
respectively.

In 7-8-month fetuses the anterior-posterior
size of the right frontal sinus is 5,4-5,9 mm,
transverse — 0,8-1,0 mm, vertical — 2,0-2,5 mm,
and the left one: 5,2-5,7; 0,7-0,9; 1,9-2,4 mm
respectively. On the frontal sections the frontal
sinuses are of the following shapes: in the right in
52 % cases an oval shape is found, in 32 % —
spherical and in 16 % — spherical-oval. In the left a
spherical shape of the sinus was found in 56 %
cases, oval — in 34 %, spherical-oval — in 10 %.
Radiological images in 7-8-month fetuses detect
the areas of the frontal sinus localization in the
anterior projection more distinctly than in fetuses
of the previous age group.

On the basis of examination of 9-10-month
fetuses from 311,0 to 375,0 mm of PCL it was
found that the fontal sinuses are located higher
from that of the supraorbital border. The sinuses
are located at the distance of 2,0 mm from the
upper and middle nasal passages. The anterior-
posterior size of the right frontal sinus is 6,5-7,0
mm, transverse — 1,4-1,6 mm, vertical — 2,8-3,0
mm, and the left sinus: 6,4-6,9; 1,3-1,5; 2,6-2,8
mm respectively. On the frontal sections the sinus
is of the following shapes: in the right in 54 % cases
it is oval, in 35 % — spherical and in 11 % —
spherical-oval. In the left a spherical shape of the
frontal sinus is found in 57 % cases, oval —in 36 %,
spherical-oval —in 7 %. Radiograms of heads of 9-
10-month fetuses in the frontal projection present
enlargement of ossification islets of the sinus walls
as compared to 7-8-month fetuses. The sinus is
connected with the nasal cavity in the place of the
semilunar opening between the hamulus and
ethmoidal bulla.

Variability of shapes of the frontal sinuses in
newborns is found. The right sinus: oval (52 %),
spherical (32 %), spherical-oval (16 %); the left
sinus: oval (34 %), spherical (56 %), spherical-oval
(10 %). It is of a slit-like shape on X-ray images.

In the period of early childhood (1-3 years) the
frontal sinuses on all the specimens are detected
higher from that of the supraorbital border. Its
vertical size is 7,5-8,0 mm, transverse — 5,7-6,0



mm, anterior-posterior — 13,9-14,5 mm. The walls
of sinuses are covered with the mucous
membrane.

Frontal sinuses are characterized by age
variability of radiological forms: in the prenatal
period the shape of sinuses is more frequently slit-
like (56%) and oval (44%), in childhood — pear-
shaped (33%), oval (30%) and triangle (27%).
Development of the frontal sinuses in childhood is
accompanied by enlargement of the cavity
volume. Formation and topographic-anatomical
correlation of the nasal walls together with the
adjacent structures during infancy (10 days — one
year) demonstrated that the hamulus length was
(8,0+0,13) mm, width — (2,0£0,1) mm. They are
located obliquely in the anterior-posterior
direction. Evagiation of the frontal bundle on the
examined specimens increased and was
(2,6£0,05) mm.

An intensive development of the frontal
sinuses occurs in the period of the second
childhood (8-12 years) and teen age (13-16 years).

Conclusion. The vertical, transverse, anterior-
posterior sizes of the frontal sinuses and adjacent
structures are detected by means of a
comprehensive morphometry; in the prenatal
period the shape of the frontal sinuses is more
often slit-like (56%) and oval (44%), in childhood —
pear-shaped (33%), oval (30%) and triangle (27%),
promoting better efficacy of diagnostics of
congenital developmental defects.

Prospects of further studies. Further
investigation of blood supply and innervation of
the mucous membrane of the frontal sinuses in
other age periods is being planned.
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